The paper of Kovar and Barber (1988) merits careful scrutiny as it deals with the P buffer power of soil, a very important aspect of P availability to crop plants. Fundamentally, P buffer power determines the P replenishment rate into the soil solution from where P uptake commences. The P concentration at the root surface is very closely influenced by the P buffer power. A soil with a high P buffer power replenishes the soil solution P quite rapidly, and thus maintains the mean root surface P concentration fairly high and in consequence meets plant P requirements better than a soil with a low P buffer power. The precise measurement of the P buffer power of a soil is the backbone of a reliable soil testing procedure for P availability to crop plants. Prabhakaran Nair (1984) discussed the principle behind it and Prabhakaran Nair and Mengel (1984) provided experimental evidence. Results of Kovar and Barber (1988) should be reviewed in the light of this fundamental principle concerning soil P buffer power.
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In my opinion, the authors have employed a range of P application, some of which, for example, 109, 218, 655 mg P kg" 1 soil, are unrealistic from a practical point of view. Although band placement would result in high rates of P application per unit volume of soil, results from studies such as these must ultimately be related to P fertilization of field grown crops. Further, KH 2 PO4 would have been a better source of P than the one with N that was used, since N X P interaction will most likely influence the results.
In the Results and Discussion section, the authors reported that "The greatest increase in P, (soil solution P concentration) per unit of added P was for Bonifay sand, whereas the least was for Malabon silt loam." In terms of the P buffer power, their soils must follow the sequence: Malabon > Raub > Timula > Bonifay. However, corresponding diagrammatic representation ( Fig. 1 and 3 ) and tabular data (Table 1) are inconsistent. For example, the authors stated that the d value (Table 1) represented the initial P solution concentration of untreated soil. Hence, a high d value for a soil implies a capacity to maintain fairly high soil solution P concentration even when P fertilizer is not added. It then follows that this intrinsic capacity was maximally expressed by Malabon soil. Quite surprisingly, Raub soil, despite a threefold larger d value compared to Malabon soil (Table 1) was placed below Malabon soil in Fig. 1 and 3 . The c values ( Table 1 ) that describe the P buffer power of the soils should, in principle be related to the d values, but they were not. Almasippi soil and Colby soil had similar c values (1.25 and 1.23, respectively), but corresponding d values of 5.55 and 9.59, respectively. By inference, while both soils had similar P buffer power, there was a twofold difference between them in maintaining /*/, (initial P concentration with no P fertilizer addition).
These inconsistent values run counter ,to the central hypothesis that a soil with a high P buffer power is capable of replenishing and consequently maintaining optimal P solution concentration and vice versa. Consequently, the mean root surface P concentration of a plant growing in soil with a high P buffer power remains relatively high and the reverse is true in the case of a soil with low P buffer power. The Since all relationships in biological systems are curvilinear, unlike those in physical systems that are quite often linear, it is statistically incorrect to fit a set of data with a nonlinear function, as has been done in the case of 5PJ5P/, and then use the derived constant (c) to compute linear regression functions (Fig. 4 and 5) .
In a sense, the effective diffusion coefficient (£> e ) and the P buffer power (b) are analogous because the diffusive flux for phosphate across the root surface is integrally related to the P buffer power of a soil. The significant positive correlation (r = 0.47, significant at 5% confidence level) upholds this hypothesis. However, b is easier to measure than D e in the laboratory. The P concentration gradient that results when plant root absorption exceeds translocation towards it, would clearly be reflected in its depletion profile in the rooting zone (Mengel, 1985) . The b value is an indirect measure of this depletion profile, which ought to influence the mean root surface concentration. In a dynamic state of plant growth the P concentration at the root surface is nearly impossible to measure since both plant P content and the root absorbing power change quickly due to root metabolic processes. But, one may resolve this difficulty in an indirect manner by quantifying the P depletion profile (Prabhakaran Nair, 1988) in the rooting zone. A highly significant (0.01 level) negative correlation (r = -0.533, Prabhakaran Nair, 1988, unpublished data) was found between P replenishment rate and plant top P critical concentration, and the correlation between P replenishment rate and plant yield showed a highly significant (0.02 level) positive correlation (r = 0.457) for summer rye (Secale cereale L.). This suggests unequivocally that it is possible to indirectly measure the root surface concentration when the P replenishment rate is accurately quantified. Thus, the central question in Kovar and Barber's paper, as they emphasized in their conclusion, is the importance of measuring the P buffer power of soils to better understand the supply of soil P to the plant root. In fact, the precise measurement of the P buffer power of a soil and its integration into a routine soil test would not only provide a much better meaning to what we generally term the "plant available" P, but might provide an altogether new direction to soil testing for P and rid us of much of the confusion that presently surrounds the issue.
